DIALOG (R) File 351:Derwent WPI 
(c) 2005 Thomson Derwent . All rts. reserv. 

012459752 **Image available** 

WPI Acc No: 1999-265860/199923 

XRPX Acc No: N99-198232 
Velocity calculating device and hood raising system for preventing damage 
to object - where time from input of velocity pulse signal is measured 
until time when output of calculation results is used 

Patent Assignee: NISSAN MOTOR CO LTD (NSMO ) 

Inventor: NOBUSAWA H; TAKAI H 

Number of Countries: 027 Number of Patents: 006 
Patent Family: 



Patent No 


Kind 


Date 


Applicat No 


Kind 


Date 


Week 


EP 


914992 


Al 


19990512 


EP 


98120588 


A 


19981030 


199923 


JP 


11142422 


A 


19990528 


JP 


97302994 


A 


19971105 


199932 


US 


6332115 


Bl 


20011218 


US 


98181558 


A 


19981029 


200205 


EP 


914992 


Bl 


20020529 


EP 


98120588 


A 


19981030 


200236 


DE 


69805589 


E 


20020704 


DE 


98605589 


A 


19981030 


200251 










EP 


98120588 


A 


19981030 




JP 


3690090 


B2 


20050831 


JP 


97302994 


A 


19971105 


200558 



Priority Applications (No Type Date) : JP 97302994 A 19971105 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 914992 Al E 20 B60R-021/00 

Designated States (Regional) : AL AT BE CH CY DE DK ES FI FR GB GR IE IT 

LI LT LU LV MC MK NL PT RO SE SI 
JP 11142422 A 13 G01P-003/481 

US 6332115 Bl G06F-017/00 
EP 914992 Bl E B60R-021/00 

Designated States (Regional) : DE GB 
DE 69805589 E B60R-021/00 Based on patent EP 914992 

JP 3690090 B2 14 G01P-003/481 Previous Publ . patent JP 11142422 

Abstract (Basic) : EP 914992 A 

NOVELTY - The velocity calculator involves velocity pulse signals 
from a velocity sensor (5) which are inputted to a CPU. Calculations 
are performed for the average velocity at intervals of a standard 
period and acceleration at intervals of a period on the basis of the 
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DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for a hood 
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momentary velocity to protect an object e.g. a human from being damaged 
during collision with the vehicle. 

ADVANTAGE - Can estimate a precise momentary speed thus enables 
effective protection of an object in front of the vehicle. 

DESCRIPTION OF DRAWING - The drawing shows a diagram to illustrate 
the velocity calculating device and hood raising system. 
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Description 

BACKGROUNDS THE INVENTION 

1. Field of the Invention 

[0001] The present Invention relates to a velocity cal- 
culating device which is capable of estimating momen- 
tary velocity of a vehicle precisely when it collides and 
a hood raising system which is capable of raising a hood 
of the vehicle on the basis of the momentary velocity 
thereby to protect an object from being damaged. 

2, Description of Related Art 

[0002] A conventional hood raising system operates 
as follows. When the vehicle on traveling collides 
against the object, then the system detects the collision 
by a touch sensor and simultaneously operates to raise 
a hood arranged on the front side of the vehicle to pre- 
vent the object from colliding with rigid components, 
such as an engine, through the intermediary of the hood, 
thereby protecting the object. Such a hood raising de- 
vice is disclosed in US Patent 4,249,632, which acti- 
vates itself on the basis of the informations from a col- 
lision sensor. 

[0003] In the above hood raising system, a velocity 
calculating device calculates an average velocity at in- 
tervals of predetermined times as a standard on the ba- 
sis of velocity pulse signals generated from a vehicle 
velocity sensor. Also, the system is so constructed as to 
raise the hood when the so-calculated average velocity 
is within a predetermined range as a standard, thereby 
distinguishing from normal collisions. A velocity calcu- 
lation installation of this type is known from US Patent 
5,072,393 where an average spedd and an average ac- 
celeration are deduced from the information from a 
wheel speed sensor. 

SUMMARY OF THE INVENTION 

[0004] In the conventional hood raising system, how- 
ever, it is supposed that the detected velocity has luck 
reliability due to a large error. For example, if a brake 
pedal is stepped rapidly to lock vehicle wheels, then the 
above-mentioned average velocity would become zero. 
[0005] It is therefore an object of the present invention 
to provide a velocity calculating device which can esti- 
mate a precise momentary speed and also provide a 
hood raising system which can raise a hood on the ve- 
hicle on the basis of the momentary velocity thereby to 
protect an object in front of the vehicle. 
[0006] The above object of the present invention de- 
scribed above can be accomplished by a velocity calcu- 
lating device for a vehicle comprising: 

an average velocity calculating unit which inputs ve- 
locity pulse signals representing rotating speed of 
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wheels of the vehicle to calculate an average veloc- 
ity of the vehicle at intervals of a first period as a 
standard; 

an acceleration calculating unit for calculating an 
acceleration of the vehicle at intervals of a second 
period, on the basis of the pulse signals; 
a momentary velocity calculating unit for calculating 
a first momentary velocity at intervals of the first pe- 
riod, on the basis of the average velocity and the 
acceleration calculated; 

an inputting unit which inputs a signal to command 
an output of calculation results of velocity of the ve- 
hicle; 

a passing-time measuring unit for measuring a 
passing time from beginning of the input of velocity 
pulse signals till the input of the signal to command 
the output of calculation results; and 
a momentary velocity estimating unit for estimating 
a second momentary velocity of the vehicle at a 
point of time when the signal to command the output 
of calculation results is inputted, on the basis of the 
passing time measured by the passing-time meas- 
uring unit, the first momentary velocity calculated 
by the momentary velocity calculating unit and the 
acceleration calculated by the acceleration calcu- 
lating unit. 



[0007] With the above-mentioned arrangement, it is 
possible to obtain the precise momentary velocity. 
30 [0008] In the present invention, preferably, the veloc- 
ity calculating device further comprises: 

a wheel condition judging unit which judges a 
wheel-locking condition due to the vehicle's rapid 
35 braking and a wheel-slipping condition due to the 
vehicle's rapid accelerating, on the basis of the ve- 
locity pulse signals; and 

an acceleration selecting unit for selecting either 
one of an acceleration under the wheel-locking con- 
40 dition, an acceleration under the wheel-slipping 
condition and the acceleration calculated by the ac- 
celeration calculating unit, in accordance with a 
wheel condition judged by the wheel condition judg- 
ing unit; 

45 

wherein the momentary velocity estimating unit 
calculates the second momentary velocity at the point 
of time when the signal to command the output of cal- 
culation results is inputted, by making use of the accel- 

50 eration selected by the acceleration selecting unit. 
[0009] With the above arrangement, since the velocity 
calculating device of the invention does estimate the 
second momentary velocity at a point of time when the 
signal to command the output of calculation results is 

55 inputted while selecting the acceleration corresponding 
to the wheel condition, it is possible to obtain the it is 
possible to obtain the precise momentary velocity cor- 
responding to the wheel condition. 
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[0010] In the above-mentioned arrangement, more 
preferably, the velocity calculating device further com- 
prises: 

a load condition judging unit for judging a load con- 5 
dition during the vehicle's traveling, on the basis of 
temperature of outside air and existence or non-ex- 
istence of rain drops; and 

an acceleration determining unit for determining the 
acceleration under the wheel-locking condition or 10 
the wheel-slipping condition in accordance with the 
load condition judged by the load condition judging 
unit. 

[0011] In this case, since the velocity calculating de- *5 
vice of the invention does estimate the second momen- 
tary velocity at a point of time when the signal to com- 
mand the output of calculation results is inputted while 
selecting the acceleration corresponding to the load 
condition, it is possible to obtain the precise momentary 20 
velocity corresponding to the load condition. 
[0012] According to the invention, it is also preferable 
that the wheel condition judging unit comprises a locking 
condition judging unit which calculates a pulse period in 
proportion to the vehicle's velocity estimated in case of 25 
the vehicle's rapid braking, and which judges that the 
vehicle is under the wheel-locking condition, on condi- 
tion that the velocity pulse signal at present is not input- 
ted within the pulse period in proportion to the estimated 
vehicle's velocity. 30 
[0013] In this case, it is possible to judge that the 
wheels are under the locked condition, certainly. 
[0014] According to the invention, it is also preferable 
that the wheel condition judging unit comprises a slip- 
ping condition judging unit which calculates a pulse pe- 35 
riod in proportion to the vehicle's velocity estimated in 
case of the vehicle's rapid accelerating, and which judg- 
es that the vehicle is under the wheel-slipping condition, 
on condition that the velocity pulse signal at present is 
inputted within a period shorter than the pulse period in 40 
proportion to the estimated vehicle's velocity. 
[0015] In this case, it is possible to judge that the 
wheels are under the slipping condition, certainly. 
[0016] According to the invention, it is also preferable 
that the wheel condition judging unit comprises a slip- 45 
ping condition judging unit which calculates an average 
velocity of the vehicle at predetermined intervals and al- 
so calculates the vehicle's acceleration on the basis of 
both of the previously calculated average velocity and 
the present average velocity, and which judges that the 50 
vehicle is under the wheel-slipping condition, on condi- 
tion that the so-calculated vehicle's acceleration ex- 
ceeds a predetermined value. 
[001 7] Also in this case, it is possible to judge that the 
wheels are under the slipping condition, certainly. 55 
[0018] According to the present invention, there is al- 
so provided a hood raising apparatus for raising a hood 
on a front side of a vehicle, the hood raising apparatus 



comprising: 

a collision detecting unit arranged on a front side of 
the vehicle, for detecting a collision of the vehicle 
on traveling; 

a velocity calculating device which inputs a collision 
signal, which has been generated from the collision 
detecting unit, as a signal to command an output of 
calculation results of velocity of the vehicle, the ve- 
locity calculating device comprising: 
an average velocity calculating unit which inputs ve- 
locity pulse signals representing rotating speed of 
wheels of the vehicle to calculate an average veloc- 
ity of the vehicle at intervals of a first period as a 
standard; 

an acceleration calculating unit for calculating an 
acceleration of the vehicle at intervals of a second 
period, on the basis of the pulse signals; 
a momentary velocity calculating unit for calculating 
a first momentary velocity at intervals of the first pe- 
riod, on the basis of the average velocity and the 
acceleration calculated; 

an inputting unit which inputs a signal to command 
an output of calculation results of velocity of the ve- 
hicle; 

a passing-time measuring unit for measuring a 
passing time from beginning of the input of velocity 
pulse signals till the input of the signal to command 
the output of calculation results; and 
a momentary velocity estimating unit for estimating 
a second momentary velocity of the vehicle at a 
point of time when the signal to command the output 
of calculation results is inputted, on the basis of the 
passing time measured by the passing-time meas- 
uring unit, the first momentary velocity calculated 
by the momentary velocity calculating unit and the 
acceleration calculated by the acceleration calcu- 
lating unit; 

a collision judging unit which outputs an ignition sig- 
nal when the second momentary velocity generated 
from the velocity calculating unit is within a prede- 
termined velocity range; and 
a hood raising unit for raising the hood in response 
to an output of the ignition signal. 

[0019] With the above-mentioned arrangement, it is 
possible to protect an object in front of the vehicle from 
being damaged. 

[0020] The above and other features and advantages 
of this invention will become apparent, and the invention 
itself will best be understood, from a study of the follow- 
ing description and appended claims, with reference 
had to the attached drawings showing a preferred em- 
bodiment of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 

Fig. 1 is a schematic view showing a constitution of 
a hood raising system in accordance with a first em- 
bodiment of the present invention; 
Fig. 2 is a block diagram showing a detailed consti- 
tution of the hood raising system; 
Fig. 3 is a flow chart for explanation of operation of 
a velocity calculating device which is applicable to 
a collision judging device; 

Fig. 4 is a timing chart showing a relationship be- 
tween velocity pulse signals generated from a ve- 
locity sensor and timer counts; 
Fig. 5 is a graph showing a change of velocity when 
tires are locked; 

Fig. 6 is a timing chart showing a situation to judge 
load conditions on the basis of velocity pulse signals 
generated from the velocity sensor and the timer 
counts; 

Fig. 7 is a timing chart showing a situation to judge 
tire-locking conditions on the basis of velocity pulse 
signals generated from the velocity sensor and the 
timer counts; 

Fig. 8 is a timing chart showing a situation to judge 
tire-locking conditions on the basis of velocity pulse 
signals generated from the velocity sensor and the 
timer counts; 

Fig. 9 is a timing chart showing a situation to judge 
load conditions on the basis of velocity pulse signals 
generated from the velocity sensor and the timer 
counts; 

Fig. 10 is a diagram showing velocity and acceler- 
ation ratio in case of calculating momentary velocity 
at regular intervals; 

Fig. 11 is a timing chart showing velocity pulse sig- 
nals generated from the velocity sensor and a situ- 
ation from start of timer counting till collision; 
Fig. 1 2 is a timing chart showing a situation to judge 
tire-locking conditions on the basis of velocity pulse 
signals generated from the velocity sensor and the 
timer counts; and 

Fig. 1 3 is a timing chart showing a situation to judge 
tire-slipping conditions on the basis of velocity pulse 
signals generated from the velocity sensor and the 
timer counts. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0022] Embodiments of the present invention will be 
described with reference to the accompanying draw- 
ings. 

[0023] Fig. 1 is a schematic view showing a constitu- 
tion of a hood raising system 1 in accordance with a first 
embodiment of the present invention. 
[0024] A collision sensor 3 is disposed in a bumper B 
on the front side of a vehicle V and constituted by a touch 



sensor for detecting the collision of vehicle on traveling. 
A velocity sensor 5 is constituted by a rotary encoder to 
generate velocity pulse signals representing rotating 
speed of a wheel(s) W. An anti-lock brake system (ABS) 

5 control unit 7 comprises a device which prevents the 
wheels W from being locked at the time of the vehicle's 
rapid braking or braking on a slippery load, such as a 
snow load, by electronically controlling hydraulic pres- 
sure on each wheel in response to vehicle pulse signals 

10 generated from the velocity sensor 5. A velocity meter 
9 serves to display the traveling velocity of the vehicle 
V corresponding to the velocity pulse signals generated 
from the velocity sensor 5 through the ABS control unit 
7. 

15 [0025] A collision detecting device 11 is provided, in- 
side thereof, with a velocity calculating unit. The device 
11 generates an ignition signal (a firing signal) when the 
momentary velocity outputted from the velocity calculat- 
ing device is within a predetermined velocity range. An 

20 actuator 13 includes a hinge G arranged below a hood 
H of the vehicle V. When the ignition signal is generated 
from the collision detecting device 11 , then the actuator 
1 3 sets fire to squib to thrust up the hinge G, so that the 
hood H of the vehicle V can be raised. 

25 [0026] We now describe the operation of the hood 
raising system 1 of Fig. 1. 

[0027] As mentioned above, the collision during the 
vehicle's traveling is detected by the collision sensor 3. 
Then, as a signal to command an output of calculation 
30 results of velocity of the vehicle V, the collision signal 
from the collision sensor 3 is inputted to the velocity cal- 
culating device. 

[0028] The velocity calculating device to which the ve- 
locity pulse signals from the velocity sensor 5 are input- 

35 ted operates to estimate and output a momentary ve- 
locity of the vehicle V corresponding to the collision sig- 
nal from the collision sensor 3. In the collision detecting 
device 11 , when the momentary velocity is within a pre- 
determined velocity range, for example 20 - 60 km / h, 

40 the ignition signal is generated to the actuator 1 3 to raise 
the hood H. Since the judgement of collision is carried 
out on the basis of the precise momentary velocity es- 
timated by the velocity calculating device, it is possible 
to contribute to the improvement of accuracy in the hood 

45 raising system 1 , whereby the protection of an object O 
can be enhanced. 

[0029] Fig. 2 is a block diagram showing a detailed 
constitution of the hood raising system 1 . Note, regard- 
ing some elements also shown in Figs. 1 and 2, their 
so overlapping explanations will be deleted from the follow- 
ing description. 

[0030] An outside temperature sensor 21 serves to 
detect the temperature of air outside the vehicle V. Being 
provided with a rain-drop sensor (not shown), a wiper 
55 unit 23 is constituted so as to actuate a wiper(s) on a 
front glass on condition that a rainy condition is detected 
by the rain-drop sensor. In operation, the wiper unit 23 
does output the sensor signals from the rain-drop sen- 
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sor and an operation signal representing the operating 
condition of the wiper to the collision detecting device 
11. 

[0031] The collision detecting device 11 comprises a 
CPU (central processing unit) 33, a timer 35, a ROM 37 5 
and a RAM 39. The CPU 33 controls the operation of 
the whole device 11 in accordance with a control pro- 
gram stored in the ROM 37. The timer 35, which is pro- 
vided with a plurality of timer circuits, operates to meas- 
ure some passing times in nominated timing and in syn- 
chronization with rising of the velocity pulse signal etc. 
The ROM 37 serves to store the control program and a 
plurality of acceleration rates corresponding to various 
load conditions. The RAM 39 serves to store a plurality 
of control data. 

[0032] Referring to Figs. 4 to 13 and making use of a 
flow chart of Fig. 3, we now describe an operation of the 
velocity calculating device which is applicable to the col- 
lision detecting device 11 . Note, in the embodiment, the 
velocity calculating device does carry out a velocity cal- 
culating process among a variety of processes carried 
out by the collision detecting device 11. In detail, such 
a velocity calculating process is executed by the CPU 
33 in accordance with the control program stored in the 
ROM 37. 

[0033] We now explain an operation of the velocity 
calculating device, with reference to a case where the 
vehicle on traveling is rapidly braked so that the tires of 
the vehicle are locked. 

[0034] First, at step S1 0, it is executed by the CPU 33 
to establish an initial velocity VO, which is representative 
of a velocity decided at the present time, as follows: 

V0=0 

[0035] The so-established initial velocity is stored in 
the RAM 39 for the time being. 
[0036] Next, at step S20, it is executed to take the ve- 
locity pulse signals, which are successively generated 
from the velocity sensor 5, into the CPU 33. In fact, al- 
though the velocity pulse signals from the velocity sen- 
sor 5 are introduced into the CPU 33 through the inter- 
mediary of the ABS control unit 7 and the sequent ve- 
locity meter 9, the following explanation is based on the 
assumption that the velocity pulse signals are directly 
inputted to the CPU 33, for the simplicity of explanation. 
[0037] At the same time of inputting the velocity pulse 
signal from the velocity sensor 5, it is executed by the 
CPU 33 to allow one of the plural timer circuits in the 
timer 35 to start timer-counting ofT1, as shown in Fig. 4. 
[0038] At next step S30, on the basis of the driving 
signals outputted from the ABS control-unit 7, the CPU 
33 operates to judge which of DRY, WET and SNOW 
conditions the load condition does have. In addition, the 
judgement of load condition is carried out at the same 
time of starting timer- counting of T1 . 
[0039] In place of signals representing the driving 



condition generated from the ABS control unit 7, the load 
condition of DRY, WET or SNOW may be judged on the 
basis of the sensor signals from the outside temperature 
sensor 21 and the wiper unit 23. For example, when the 
temperature of the air outside detected by the outside 
temperature sensor 21 is less than 0°C, then it is judged 
that the load is under the SNOW condition. Further, 
when the temperature of the air outside is more than 
0°C while using the wiper unit 23, it is judged that the 
load is under the WET condition. In other cases except 
the above cases, it is judged that the load is under the 
DRY condition. 

[0040] In addition, at step S30, it is also executed to 
read an acceleration p of the vehicle V having the tires 
locked, from the ROM 37 on the basis of the determined 
load condition. The acceleration rate p determined in 
this way is then stored in the RAM 39. Note, as the ac- 
celerations p corresponding to the present various load 
conditions, it is determined of 1G in the DRY condition, 
0.7G in the WET condition and 0.4G in the SNOW con- 
dition. 

[0041] Fig. 5 is a practically measured graph showing 
the change of velocity in case that the vehicle traveling 
at e.g. 100 km/h is braked rapidly and the tires are 
locked. From this graph, it will be understood that differ- 
ent accelerations (or decelerations) are applied to the 
DRY, WET and SNOW conditions, respectively. When 
the tires are locked, then the vehicle is brought into a 
traveling condition of inertia, so that decelerating action 
due to friction between the tires and the load and air 
resistance is applied on the vehicle. Note, in the embod- 
iment, the acceleration is representative of a changing 
rate of velocity in case of applying such a decelerating 
action on the vehicle. Further, in the embodiment, the 
acceleration is expressed by a numerical value of a co- 
efficient times gravitational acceleration G. 
[0042] At next step S40, by the CPU 33, it is executed 
to allow the other timer circuit of the plural timer circuits 
in the timer 35 to start timer-counting of T2, so that the 
velocity V1 for each of the velocity pulse signals is cal- 
culated. It should be noted that the velocity V1 may be 
obtained by dividing the whole periphery of tire by a pe- 
riod corresponding to timer-counting of T2. 
[0043] At next step S50, by monitoring the situation of 
the collision sensor 3, it is executed to judge whether 
the collision has occurred in the vehicle. When it is 
judged that the collision has occurred, then the routine 
goes to step S140. On the contrary, if the judgement at 
step S50 is No, the routine goes to step S60. 
[0044] At step S60, it is monitored whether the next 
velocity pulse signal is inputted from the velocity sensor 
5. If the next velocity pulse signal is inputted, the routine 
goes to step S1 00. If not, the routine goes to step S70. 
[0045] At next step S70, as shown in Fig. 6, it is judged 
whether the velocity V0 is less than a predetermined 
standard velocity V7; 
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V0<V7 

and also judged whether the timer count of T2 is 
more than a predetermined standard period Tc. 

12 > Tc. 

[0046] If both of the above conditions are satisfied, 
then the routine goes to step S80. While, if both of the 
above conditions are not satisfied, then the routine goes 
to step S90. 

[0047] At next step S80, so long as the next velocity 
pulse signal is not inputted, it is executed to allow the 
timer 35 to complete the timer count T1 , T2 and estab- 
lish the present velocity V0 of zero. 

V0 = 0. 

[0048] Thereafter, the routine returns to step S20. On 
and after step S20, when the velocity pulse signal is 
again inputted from the velocity sensor 5, then it will be 
newly executed to allow the timer 35 to start timer-count- 
ing of T1 and T2 and judge the load condition. 
[0049] On the other hand, if the judgement at step S70 
is No, the routine goes to step S90 where it is judged 
whether the velocity V0 is more than the predetermined 
velocity V7; 

V0> V7 

and also judged whether the tires of the vehicle 
are under the locked condition. 
[0050] Then, if both of the above conditions of step 
S90 are satisfied, the routine goes to step S150. Con- 
versely, if not, the routine goes to step S190. 
[0051] Now, with reference to Fig. 7, we describe how 
to judge whether or not the tires are under the locked 
condition. 

[0052] First, by using the timer 35, it is executed to 
count the period T2 for each velocity pulse signal and 
add all of the periods T2 within a certain period T3. Pro- 
viding that the whole period of the periods T2 is repre- 
sented by t1 , it can be expressed by the following ex- 
pression: 

t1 = T2 + T2 + 

[0053] In addition, it is executed for every velocity 
pulse signals to calculate an estimated velocity V01 for 
the sequent velocity pulse signal by the following ex- 
pression. Note, the velocities V1 have been calculated 
as usual. 



V01 = V0 - a x t1 

[0054] When the vehicle is rapidly braked for its rapid 
5 deceleration on the ground of the estimated velocity V01 
and the acceleration p corresponding to the actual load 
condition, the estimated velocity V8 of the sequent ve- 
locity pulse signal generated from the velocity sensor 5 
is obtained by the following expression. 

10 

V8 = V01 - p x t2 

[0055] Here, if the next velocity pulse signal is not in- 
15 putted for a period longer than the period T8 of the ve- 
locity pulse signal corresponding to the estimated ve- 
locity V8, then it is judged that the tires are under locked 
condition. 

[0056] Now, we describe how to determine the period 
20 t2. 

[0057] First of all, since two velocity pulse signals are 
outputted with respect to one revolution of the tire, the 
following relationship among a distance L correspond- 
ing to two velocity pulse signals, the period t and the 
25 velocity is established as shown in Fig. 7: 

L = V01 x t1 = V02 x 12 

30 and 

V02 = V01 x t1/t2 

35 [0058] If the vehicle is accelerated with the accelera- 
tion p, the velocity V02 is expressed as below: 

V02 = V01 - p x t2 

40 

[0059] Here, as shown in Fig. 7, when the following 
relationship between the period t2 and the period T8 is 
established: 

45 

t2>T8, 

then it is judged that the tires are being under the 
locked condition. 
50 [0060] Referring to Fig. 8, we now describe another 
method of judging whether the tires are under the locked 
condition or not. 

[0061] First of all, after calculating the estimated ve- 
locity V01 as mentioned above, when there is no velocity 
55 pulse signal from the velocity sensor 5 within a period 
Tq equal to (P) times as long as the cycle of the estimat- 
ed velocity V01, then it is judged that the tires of the 
vehicle are being under the locked condition. 
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[0062] In case of judging the tires are under the locked 
condition, it is carried out to calculate an estimated 
standstill period Tx (V0 = 0) on the basis of the acceler- 
ation p corresponding to the load condition and the es- 
timated velocity V0. 

[0063] At step S100, it is executed to complete the 
timer counting of 12 by the timer 35 and calculate the 
velocity V1 for every velocity pulse signals. 
[0064] In Fig. 9, the calculation of velocity V1 has 
been continued until the timer count T1 exceeds a cer- 
tain period Ta. When the timer count T1 exceeds the 
period Ta and the timer counting of T2 is completed, then 
it is executed to calculate a period Tb from the start of 
timer counting of T1 till the end of the same. 
[0065] Next, it is executed to calculate the accelera- 
tion a by an average of velocity V1 squared in the period 
Tb. Hereat, it is executed to calculate the average ve- 
locity V2 in the period Tb. That is, the number of high 
level or low level of the velocity pulse signals generated 
in the period Tb is counted to calculate the velocity V2. 
[0066] At step S1 1 0, it is carried out to confirm wheth- 
er or not the timer count T1 exceeds the predetermined 
period Ta as a standard. 

[0067] If the judgement at step S110 is Yes, then the 
routine goes to step S120 where the period Tb from the 
start of the timer count T1 to the end is calculated. 
[0068] At step 1 20, it is also executed to calculate the 
acceleration a by the average of velocity V1 squared 
and calculate the average velocity V2 in the period Tb. 
That is, the number of high level or low level of the ve- 
locity pulse signals in the period Tb is counted to calcu- 
late the velocity V2. 

[0069] At next step S1 30, for the present velocity V0, 
it is executed to calculate the momentary velocity V3 at 
predetermined intervals as a standard in the period Tb. 
In this calculating process of the momentary velocity, it 
is executed to calculate the velocity when the timer 
count T1 is equal to Tb. 

[0070] Referring to Fig. 10, the momentary velocity V3 
at predetermined standard intervals is obtained by the 
following expression. 

V3 = a x Tb/2 + V2 

where a is the acceleration; 

Tb 12 is a period; and 

V2 is the average of velocity. 
[0071] Hereat, the present velocity V0 is established 
as below. 



(see Fig. 11): 

V4 = V0 + a x t3 (a : fixed value) 

5 

where t3 is a passing period from the start of timer 
counting T1 till the collision; and 

VO is the present velocity. 
[0073] In this way, according to the invention, while 

10 the velocity pulse signals from a velocity sensor 5 are 
inputted to the CPU 33, it is executed to calculate aver- 
age velocity V2 at intervals of the standard period T2 
(first interval ) and the acceleration a at intervals of a 
period Tb (second interval) on the basis of the velocity 

15 pulse signals. Next, on the basis of the calculated aver- 
age velocity V2 and the acceleration a, the momentary 
velocity V3 (first momentary velocity) at intervals of the 
period Tb is calculated. Further, it is carried out to meas- 
ure the passing of time t3 from the input of velocity pulse 

20 signal til! a time when the output of calculation results is 
required, while momentary velocity V4 (second momen- 
tary velocity) at a point of time when the output of cal- 
culation results is required is estimated on the basis of 
the momentary velocity V3 and the acceleration a. 

25 Therefore, it is possible to obtain the precise momentary 
velocity. When the condition at step S90 is satisfied, the 
routine goes to step S1 50 where it is judged whether the 
vehicle has the collision by monitoring the output of the 
collision sensor 3. When the vehicle has the collision, 

30 then the routine goes to step S200. On the contrary, 
when the vehicle has not the collision, the routine goes 
to step S160. 

[0074] We now refer to Fig. 12. 
[0075] At step S 1 60, it is executed to monitor whether 
35 the velocity pulse signal is inputted from the velocity 
sensor 5. When the velocity pulse signal is inputted, 
then the routine goes to step S200. On the other hand, 
when the signal is not inputted, the routine goes to step 
S170. 

40 [0076] At step S1 70, it is executed to monitor whether 
or not a period that the locking condition of tires has 
been continued is more than a period Tx. When the lock- 
ing condition has been continued for a period more than 
the period Tx, then the routine goes to step S1 80. If not, 

45 the routine returns to step S1 50. 

[0077] Next, at step S180, it is executed to establish 
the present velocity V0 of zero. 



V0 = V3 

[0072] On the other hand, at step S50, when it is 
judged that the collision has occurred, the routine goes 
to step S140 where the momentary velocity V4 at the 
time of collision is calculated by the following expression 



[0078] Hereat, at step S1 90, it is executed to calculate 
the momentary velocity V5 at the time of the collision by 
the following expression: 

V5 = V01 + P x T4 
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where T4 is a period of the estimated velocity V01 
from the start of the velocity pulse count T1 till the col- 
lision; and 

P is the acceleration. 
[0079] In addition, it is executed to regard the calcu- 
lated momentary velocity V5 as the present velocity V0 
at the collision. 

V0 = V5 

[0080] When the velocity pulse signal is outputted 
from the velocity sensor 5 during the period Tx where 
the tires have been locked, it is executed to stop the 
timer counting of T1 due to the velocity pulse signal, as 
shown in Fig. 12. At step S200, the momentary velocity 
V6 at the collision is calculated from the period T5 from 
the start of pulse counting of the estimated velocity V01 
till its stop and the acceleration a. 

V6 = V01 + p x T5 

[0081] In addition, it is executed to regard the calcu- 
lated momentary velocity V6 as the present velocity V0 
at the collision. 

V0 = V6 

[0082] Now, referring to Fig. 13, we describe how to 
detect that the tires are slipping at the time of the vehi- 
cle's rapid accelerating. 

[0083] First, by using the timer 35, it is executed to 
count the period T2 for each velocity pulse signal and 
add all of the periods 12 within a certain period Ta. Pro- 
viding that the whole period of the periods 12 is repre- 
sented by t1 , it can be expressed by the following ex- 
pression: 

t1 = 12 + 12 + 

[0084] In addition, it is executed for every velocity 
pulse signals to calculate an estimated velocity V01 for 
the sequent velocity pulse signal by the following ex- 
pression. Note, the velocities V1 have been calculated 
as usual. 

V01 = V0 - a x t1 

[0085] Note, the velocities V1 have been calculated 
as usual. 

[0086] When braking the vehicle for rapid decelera- 
tion on the basis of the estimated velocity V01 and the 
acceleration y corresponding to the load condition, the 
estimated velocity V9 of the sequent velocity pulse sig- 



nal generated from the velocity sensor 5 is obtained by 
the following expression: 

5 V9 = V01 - y x t2 

[0087] For example, under wheel slipping condition 
caused by the vehicle's rapid accelerating from its 
standstill, the velocity changes from zero to e.g. approx. 
10 20km/h. 

[0088] As shown in Fig. 13, when the vehicle pulse 
signal is shorter than a cycle T9 of the velocity pulse 
signal at the estimated velocity V9, it can be judged that 
the vehicle is under the wheel-slipping condition. 

15 [0089] At first, by using the timer 35, it is executed to 
count the period 12 for each velocity pulse signal and 
add all of the periods 12 within a certain period Ta. Pro- 
viding that the whole period of the periods 12 is repre- 
sented by t1 , it can be expressed by the following ex- 

20 pression: 

t1 = 12 + 12 + 

25 [0090] During the whole period t1, it is executed to 
continue to measure the velocities V1 , V2. 
[0091 ] Making use of a fact that the wheels of the ve- 
hicle stop temporarily when the wheel-slipping condition 
is completed, it is carried out to calculate the average 

30 velocity V2 at predetermined intervals. Providing that 
the average velocity V2 under the wheel-slipping condi- 
tion is higher than a certain velocity (e.g. 1 0 km / h), the 
end of wheel-slipping condition is judged in case that 
the sequent average velocity is less than 10 km / h. 

35 Thereafter, the above-mentioned normal calculation of 
momentary velocity is carried out. 
[0092] We now describe another method of judging 
the wheel-slipping condition. 

[0093] It is executed to calculate the acceleration with 
40 respect to the average velocity V2 at certain intervals 
on the basis of the previous average velocity V2 and the 
present average velocity V2. Then, when the so-calcu- 
lated acceleration exceeds a predetermined value (i.e. 
an acceleration being possible in only wheel-slipping 
45 condition) as a standard, then it is judged that the vehicle 
is under the wheel-slipping condition. 

Claims 

50 

1. A velocity calculating device for a vehicle compris- 
ing: 

an average velocity calculating unit which in- 
55 puts velocity pulse signals representing rotat- 

ing speed of wheels of the vehicle to calculate 
an average velocity of the vehicle at intervals 
of a first period as a standard; 
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an acceleration calculating unit for calculating 
an acceleration of the vehicle at intervals of a 
second' period, on the basis of the pulse sig- 
nals; 

5 

characterized in that it further comprises: 

a momentary velocity calculating unit for calcu- 
lating a first momentary velocity at intervals of 
the first period, on the basis of the average ve- w 
locity and the acceleration calculated; 
an inputting unit which inputs a signal to com- 
mand an output of calculation results of velocity 
of the vehicle; 

a passing-time measuring unit for measuring a *5 
passing time from beginning of the input of ve- 
locity pulse signals till the input of the signal to 
command the output of calculation results; and 
a momentary velocity estimating unit for esti- 
mating a second momentary velocity of the ve- 20 
hide at a point of time when the signal to com- 
mand the output of calculation results is input- 
ted, on the basis of the passing time measured 
by the passing-time measuring unit, the first 
momentary velocity calculated by the momen- 25 
tary velocity calculating unit and the accelera- 
tion calculated by the acceleration calculating 
unit. 

2. A velocity calculating device of claim 1 , character- 30 
ized in that it comprises 

a wheel condition judging unit which judges a 
wheel-locking condition due to the vehicle's rapid 
braking and a wheel-slipping condition due to the 
vehicle's rapid accelerating, on the basis of the ve- 35 
locity pulse signals; and 

an acceleration selecting unit for selecting ei- 
ther one of an acceleration under the wheel-locking 
condition, an acceleration under the wheel-slipping 
condition and the acceleration calculated by the ac- *o 
celeration calculating unit, in accordance with a 
wheel condition judged by the wheel condition judg- 
ing unit; 

wherein the momentary velocity estimating 
unit calculates the second momentary velocity at 45 
the point of time when the signal to command the 
output of calculation results is inputted, by making 
use of the acceleration selected by the acceleration 
selecting unit. 

50 

3. A velocity calculating device of claim 2, character- 
ized in that it comprises 

a load condition judging unit forjudging a load 
condition during the vehicle's traveling, on the basis 
of temperature of outside air and existence or non- 55 
existence of rain drops; and 

an acceleration determining unit for determin- 
ing the acceleration under the wheel-locking condi- 



tion or the wheel-slipping condition in accordance 
with the load condition judged by the load condition 
judging unit. 

4. A velocity calculating device of claim 2, wherein the 
wheel condition judging unit comprises a locking 
condition judging unit which calculates a pulse pe- 
riod in proportion to the vehicle's velocity estimated 
in case of the vehicle's rapid braking, and which 
judges that the vehicle is under the wheel-locking 
condition, on condition that the velocity pulse signal 
at present is not inputted within the pulse period in 
proportion to the estimated vehicle's velocity. 

5. A velocity calculating device of claim 2, wherein the 
wheel condition judging unit comprises a slipping 
condition judging unit which calculates a pulse pe- 
riod in proportion to the vehicle's velocity estimated 
in case of the vehicle's rapid accelerating, and 
which judges that the vehicle is under the wheel- 
slipping condition, on condition that the velocity 
pulse signal at present is inputted within a period 
shorter than the pulse period in proportion to the es- 
timated vehicle's velocity. 

6. A velocity calculating device of claim 2, wherein the 
wheel condition judging unit comprises a slipping 
condition judging unit which calculates an average 
velocity of the vehicle at predetermined intervals 
and also calculates the vehicle's acceleration on the 
basis of both of the previously calculated average 
velocity and the present average velocity, and which 
judges that the vehicle is under the wheel-slipping 
condition, on condition that the so-calculated vehi- 
cle's acceleration exceeds a predetermined value. 

7. A hood raising apparatus for raising a hood on a 
front side of a vehicle, the hood raising apparatus 
comprising: 

a collision detecting unit arranged on a front 
side of the vehicle, for detecting a collision of 
the vehicle on traveling; characterized in that 
it comprises. 

a velocity calculating device which inputs a col- 
lision signal, which has been generated from 
the collision detecting unit, as a signal to com- 
mand an output of calculation results of velocity 
of the vehicle, the velocity calculating device 
comprising: 

an average velocity calculating unit which 
inputs velocity pulse signals representing 
rotating speed of wheels of the vehicle to 
calculate an average velocity of the vehicle 
at intervals of a first period as a standard; 
an acceleration calculating unit for calcu- 
lating an acceleration of the vehicle at in- 
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tervals of a second period, on the basis of 
the pulse signals; 

a momentary velocity calculating unit for 
calculating a first momentary velocity at in- 
tervals of the first period, on the basis of 5 
the average velocity and the acceleration 
calculated; 

an inputting unit which inputs a signal to 
command an output of calculation results 
of velocity of the vehicle; 10 
a passing-time measuring unit for measur- 
ing a passing time from beginning of the in- 
put of velocity pulse signals till the input of 
the signal to command the output of calcu- 
lation results; and 15 
a momentary velocity estimating unit for 
estimating a second momentary velocity of 
the vehicle at a point of time when the sig- 
nal to command the output of calculation 
results is inputted, on the basis of the pass- 20 
ing time measured by the passing-time 
measuring unit, the first momentary veloc- 
ity calculated by the momentary velocity 
calculating unit and the acceleration calcu- 
lated by the acceleration calculating unit; 25 2. 

a collision judging unit which outputs an ignition 
signal when the second momentary velocity 
generated from the velocity calculating unit is 
within a predetermined velocity range; and 30 
a hood raising unit for raising the hood in re- 
sponse to an output of the ignition signal. 

Patentanspruche 35 

1. Geschwindigkeitsberechnungsvorrichtung fur ein 
Fahrzeug, umfassend: 

- eine Durchschnittsgeschwindigkeits-Berech- 40 
nungseinheit, welche Geschwindigkeitsimpuls- 
signale, die die Drehgeschwindigkeitder RSder 
des Fahrzeugs darstellen, eingibt, urn eine 
Durchschnittsgeschwindigkeit des Fahrzeugs 
in Intervallen eines ersten Zeitabschnitts als 45 
Standardwert zu berechnen; 
eine Beschleunigungsberechnungseinheit zur 
Berechnung einer Beschleunigung des Fahr- 
zeugs in Intervallen eines zweiten Zeitab- 
schnitts auf der Grundlage der Impulssignale; 50 



rechneten Durchschnittsgeschwindigkeit und 
der Beschleunigung; 

eine Eingabeeinheit, welche ein Signal eingibt, 
urn die Ausgabe von Berechnungsergebnissen 
der Geschwindigkeit des Fahrzeugs zu befeh- 
len; 

eine Zeitablaufmesseinheit zur Messung einer 
abgelaufenen Zeit vom Beginn der Eingabe der 
Geschwindigkeitsimpulssignale bis zur Einga- 
be des Signals, das die Ausgabe der Berech- 
nungsergebnisse befiehlt; und 
eine Momentangeschwindigkeit-Schatzeinheit 
zur SchStzung einer zweiten momentanen Ge- 
schwindigkeit des Fahrzeugs zu einem Zeit- 
punkt, wenn das Signal, das die Ausgabe der 
Berechnungsergebnisse befiehlt, eingegeben 
wird, auf der Basis der abgelaufenen Zeit, die 
durch die Zeitablaufmesseinheit gemessen 
wurde, der ersten momentanen Geschwindig- 
keit, die von der Momentangeschwindigkeits- 
Berechnungseinheit berechnet wurde, und der 
Beschleunigung, die von der Beschleunigungs- 
berechnungseinheit berechnet wurde. 

Geschwindigkeitsberechnungsvorrichtung nach 
Anspruch 1 , dadurch gekennzeichnet, dass diese 
umfasst: 

eine Radzustands-Beurteilungseinheit, welche 
einen Radblockierzustand aufgrund des plotz- 
lichen Abbremsen des Fahrzeugs und einen 
Radschlupfzustand aufgrund der plfitzlichen 
Beschleunigung des Fahrzeugs beurteilt auf 
der Basis des Geschwindigkeitsimpulssignals; 
und 

eine Geschwindigkeitsauswahleinheitzur Aus- 
wahl entweder einer Beschleunigung in einem 
Radblockierzustand, einer Beschleunigung in 
einem Radschlupfzustand Oder der Beschleu- 
nigung, die durch die Beschleunigungsberech- 
nungseinheit berechnet wurde, in Clbereinstim- 
mung mit einem Radzustand, der von der Rad- 
zustands-Beurteilungseinheit beurteilt wurde; 
wobei die Momentangeschwindigkeits-Schatz- 
einheit die zweite momentane Geschwindigkeit 
zu dem Zeitpunkt, wenn das Signal, das die 
Ausgabe der Berechnungsergebnisse befiehlt, 
eingegeben wird, berechnet unter Verwendung 
der Beschleunigung, die von der Beschleuni- 
gungsauswahleinheit ausgewShlt wurde. 



dadurch gekennzeichnet, dass diese ferner 
umfasst: 

eine Momentangeschwindigkeits-Berech- 
nungseinheit zur Berechnung einer ersten mo- 
mentanen Geschwindigkeit in Intervallen des 
ersten Zeitabschnitts auf der Grundlage der be- 



55 



Geschwindigkeitsberechnungsvorrichtung nach 
Anspruch 2, dadurch gekennzeichnet, dass diese 
umfasst: 

eine Belastungszustand-Beurteilungseinheit 
zur Beurteilung des Belastungszustandes wSh- 
rend der Fahrt des Fahrzeugs auf der Basis der 
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Temperatur der Aufienluft und des Vorhanden- 
seins oder Nichtvorhandenseins von Regen- 
tropfen; und 

eine Beschleunigungsbestimmungseinheit zur 
Bestimmung der Beschleunigung in einem 5 
Radblockierzustand oder einem Radschlupfzu- 
stand in Ubereinstimmung mit dem Bela- 
stungszustand, der von der Belastungszu- 
stand-Beurteilungseinheit beurteilt wurde. 

10 

4. Geschwindigkeitsberechnungsvorrichtung nach 
Anspruch 2, wobei die Radzustands-Beurteilungs- 
einheit eine Blockierzustands-Beurteilungseinheit 
umfasst, welche eine Impulsperiode im VerhSltnis 

zur Fahrzeuggeschwindigkeit berechnet, die im is 
Falle eines plotzlichen Abbremsens des Fahrzeugs 
geschdtzt wird, und welche beurteilt, dass das 
Fahrzeug sich in einem Radblockierzustand befin- 
det, unter der Bedingung, dass das Geschwindig- 
keitsimpulssignal zu diesem Zeitpunkt nicht inner- 20 
halb der Impulsperiode eingegeben wird im Verhait- 
nis zur geschatzten Fahrzeuggeschwindigkeit. 

5. Geschwindigkeitsberechnungsvorrichtung nach 
Anspruch 2, wobei die Radzustands-Beurteilungs- 25 
einheit eine Schlupfzustands-Beurteilungseinheit 
umfasst, welche eine Impulsperiode im Verhaltnis 

zur Fahrzeuggeschwindigkeit berechnet, die im 
Falle einer plfltzlichen Beschleunigung geschatzt 
wird, und welche beurteilt, dass sich das Fahrzeug 30 
in einem Radschlupfzustand befindet, unter der Be- 
dingung, dass das Geschwindigkeitsimpulssignal 
zu diesem Zeitpunkt innerhalb einer Periode einge- 
geben wird, die kurzer ist als die Impulsperiode im 
Verhaltnis zur geschatzten Fahrzeuggeschwindig- 35 
keit. 

6. Geschwindigkeitsberechnungsvorrichtung nach 
Anspruch 2, wobei die Radzustands-Beurteilungs- 
einheit eine Schlupfzustands-Beurteilungseinheit 40 
umfasst, welche eine durchschnittliche Geschwin- 
digkeit des Fahrzeugs in vorbestimmten Intervallen 
berechnet und welche ebenfalls die Beschleuni- 
gung des Fahrzeugs auf der Grundlage sowohl der 
vorher berechneten Durchschnittsgeschwindigkeit *5 
als auch der aktuellen Durchschnittsgeschwindig- 
keit berechnet, und welche beurteilt, dass das Fahr- 
zeug sich in einem Radschlupf zustand befindet, 
unter der Bedingung, dass die so berechnete Be- 
schleunigung des Fahrzeugs einen vorbestimmten 50 
Wert ubersteigt. 

7. Motorhauben-Anhebevorrichtung zum Anheben ei- 
ner Motorhaube an der Vorderseite eines Fahr- 
zeugs, wobei die Motorhauben-Anhebevorrichtung 55 
umfasst: 

eine Kollisionserfassungseinheit an der Vor- 



derseite des Fahrzeugs, urn eine Kollision des 
Fahrzeugs wShrend der Fahrt zu erfassen, da- 
durch gekennzeichnet, dass diese umfasst: 
eine Geschwindigkeitsberechnungsvorrich- 
tung, welche ein Kollisionssignal, das von der 
Kollisionserfassungseinheit generiert wurde, 
als ein Signal, das die Ausgabe der Berech- 
nungsergebnisse der Geschwindigkeit des 
Fahrzeugs befiehlt, eingibt, wobei die 
Geschwindigkeitsberechnungsvorrichtung um- 
fasst: 

eine Durchschnittsgeschwindigkeits-Berech- 
nungseinheit, welche Geschwindigkeitsimpuls- 
signale, die die Drehgeschwindigkeitder Rader 
des Fahrzeugs darstellen, eingibt, urn eine 
Durchschnittsgeschwindigkeit des Fahrzeugs 
in Intervallen eines ersten Zeitabschnitts als 
Standardwert zu berechnen; 
eine Beschleunigungsberechnungseinheit zur 
Berechnung einer Beschleunigung des Fahr- 
zeugs in Intervallen eines zweiten Zeitab- 
schnitts auf der Grundlage der Impulssignale; 
eine Momentangeschwindigkeits-Berech- 
nungseinheit zur Berechnung einer ersten mo- 
mentanen Geschwindigkeit in Intervallen des 
ersten Zeitabschnitts auf der Grundlage der be- 
rechneten Durchschnittsgeschwindigkeit und 
der Beschleunigung; 

eine Eingabeeinheit, welche ein Signal eingibt, 
urn die Ausgabe von Berechnungsergebnissen 
der Geschwindigkeit des Fahrzeugs zu befeh- 
len; 

eine Zeitablaufmesseinheit zur Messung einer 
abgelaufenen Zeit vom Beginn der Eingabe der 
Geschwindigkeitsimpulssignale bis zur Einga- 
be des Signals, das die Ausgabe der Berech- 
nungsergebnisse befiehlt; und 
eine Momentangeschwindigkeit-Schatzeinheit 
zur SchStzung einer zweiten momentanen Ge- 
schwindigkeit des Fahrzeugs zu einem Zeit- 
punkt, wenn das Signal, das die Ausgabe der 
Berechnungsergebnisse befiehlt, eingegeben 
wird, auf der Grundlage der abgelaufenen Zeit, 
die durch die Zeitablaufmesseinheit gemessen 
wurde, der ersten momentanen Geschwindig- 
keit, die von der Momentangeschwindigkeits- 
Berechnungseinheit berechnet wurde, und der 
Beschleunigung, die von der Beschleunigungs- 
berechnungseinheit berechnet wurde; 
eine Kollisionsbeurteilungseinheit, welche ein 
Zundsignal ausgibt, wenn die zweite momen- 
tane Geschwindigkeit, die von der Geschwin- 
digkeitsberechnungseinheit generiert wurde, 
innerhalb eines vorbestimmten Geschwindig- 
keitsbereichs liegt; und 

eine Motorhauben-Anhebevorrichtung zum 
Anheben der Motorhaube in Antwort auf die 
Ausgabe eines ZQndsignals. 
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Revendi cations 

1. Dispositif de calcuf de vitesse d'un vehicule 
comprenant : 

une unite de calcul de vitesse moyenne qui re- 
coit en entree des signaux impulsionnels de vi- 
tesse representant la vitesse de rotation de 
roues du vehicule de facon a calculer une vi- 
tesse moyenne du vehicule a des intervalles 
d'une premiere periode en tant que reference ; 
une unite de calcul deceleration destinee a 
calculer une acceleration du vehicule a des in- 
tervalles d'une seconde periode, sur la base 
des signaux impulsionnels ; 

caracterise en ce qu'il comprend en outre : 

une unite de calcul de vitesse instantanee des- 
tinee a calculer une premiere vitesse instanta- 
nee a des intervalles de la premiere periode, 
sur la base de la vitesse moyenne et de I'acce- 
leration calculees ; 

une unite d'entree qui recoit en entree un signal 
destine a commander remission en sortie de 
resultats de calcul de vitesse du vehicule ; 
une unite de mesure du temps ecoule destinee 
a mesurer un temps ecoule depuis le debut de 
I'entree des signaux impulsionnels de vitesse 
jusqu'a I'entree du signal destine a commander 
remission en sortie des resultats de calcul ; et 
une unite d'estimation de la vitesse instantanee 
destinee a estimer une seconde vitesse instan- 
tanee du vehicule a I'instant ou le signal destine 
a commander remission en sortie des resultats 
de calcul est recu en entree, sur la base du 
temps ecoule mesure par I*unit6 de mesure de 
temps ecoule, de la premiere vitesse instanta- 
nee calculee par I'unite de calcul de vitesse ins- 
tantanee et de ('acceleration calculee par I'unite 
de calcul d'acceleration. 

2. Dispositif de calcul de vitesse selon la revendication 
1 , caracterise en ce qu'il comprend : 

une unite de determination d'etat de roue qui 
determine un etat de blocage de roue du a un 
freinage rapide du vehicule et un etat de glis- 
sement de roue du a une acceleration rapide 
du vehicule, sur la base des signaux impulsion- 
nels de vitesse ; et 

une unite de selection d'acceleration destinee 
a selectionner I'une ou I'autre d'une accelera- 
tion a I'etat de blocage de roue, d'une accele- 
ration a I'etat de glissement de roue et de I'ac- 
celeration calculee par I'unite de calcul d'acce- 
leration, selon un etat de roue determine par 
I'unite de jugement d'etat de roue ; 



dans lequel I'unite d'estimation de la vitesse 
instantanee calcule la seconde vitesse instantanee 
a I'instant ou le signal destine a commander remis- 
sion en sortie des resultats de calcul est recu en 
5 entree, en utilisant ('acceleration selectionnee par 
I'unite de selection d'acceleration. 

3. Dispositif de calcul de vitesse selon la revendication 
2, caracterise en ce qu'il comprend : 

une unite de determination d'etat de charge 
destinee a determiner un etat de charge pen- 
dant la circulation du vehicule, sur la base de 
la temperature de I'air exterieur et de I'existen- 
ce ou I'absence de gouttes de pluie ; et 
une unite de determination d'acceleration des- 
tinee a determiner I'acceleration a I'etat de blo- 
cage de roue ou a I'etat de glissement de roue 
selon I'etat de charge determine par I'unite de 
determination d'etat de charge. 

4. Dispositif de calcul de vitesse selon la revendication 
2, dans lequel I'unite de determination d'etat de 
roue comprend une unite de determination d'etat de 
blocage qui calcule une periode de recurrence pro- 
portionnelle a la vitesse du vehicule estimee dans 
le cas d'un freinage rapide du vehicule, et qui decide 
que le vehicule est a I'etat de blocage de roue, a 
condition que le signal impulsionnel de vitesse ac- 
tuel ne soit pas recu en entree pendant la periode 
de recurrence proportionnelle a la vitesse de vehi- 
cule estimee. 

5. Dispositif de calcul de vitesse selon la revendication 
2, dans lequel I'unite de determination d'etat de 
roue comprend une unite de determination d'etat de 
glissement qui calcule une periode de recurrence 
proportionnelle a la vitesse de vehicule estimee 
dans le cas d'une acceleration rapide du vehicule, 
et qui decide que le vehicule est a I'etat de glisse- 
ment de roue, a condition que le signal impulsionnel 
de vitesse actuel soit recu en entree pendant une 
periode plus courte que la periode de recurrence 
proportionnelle a la vitesse de vehicule estimee. 

6. Dispositif de calcul de vitesse selon la revendication 
2, dans lequel I'unite de determination d'etat de 
roue comprend une unite de determination d'etat de 
glissement qui calcule une vitesse moyenne du ve- 
hicule a des intervalles predetermines et qui calcule 
egalement ('acceleration du vehicule sur ia base a 
la fois de la vitesse moyenne calculee precedem- 
ment et de la vitesse moyenne actuelle, et qui de- 
cide que le vehicule est a I'etat de glissement de 
roue a condition que I'acceleration de vehicule ainsi 
calculee depasse une valeur predeterminee. 

7. Apparei! de soulevement de capot destine a soule- 
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ver un capot a I'avant d'un vehicule, I'appareil de 
soulevement de capot comprenant : 

une unite de detection de collision disposee a 
I'avant du vehicule et destinee a detecter une 5 
collision du vehicule en circulation ; caracteri- 
se en ce qu'il comprend : 
un dispositif de calcul de Vitesse recevant en 
entree un signal de collision qui a ete produit 
par I'unite de detection de collision, en tant que 10 
signal destine a commander une emission en 
sortie de resultats de calcul de Vitesse du vehi- 
cule, le dispositif de calcul de vitesse 
comprenant : 

une unite de calcul de vitesse moyenne qui re- f 5 
coit en entree des signaux impulsionnels de vi- 
tesse representant la vitesse de rotation de 
roues du vehicule de facon a calculer une vi- 
tesse moyenne du vehicule a des intervalles 
d'une premiere period e en tant que reference ; 20 
une unite de calcul deceleration destinee a 
calculer une acceleration du vehicule a des in- 
tervalles d'une seconde periode, sur ia base 
des signaux impulsionnels ; 
une unite de calcul deceleration destinee a 25 
calculer une acceleration du vehicule a des in- 
tervalles d'une seconde periode, sur la base 
des signaux impulsionnels ; 
une unite de calcul de vitesse instantanee des- 
tinee a calculer une premiere vitesse instanta- 30 
nee a des intervalles de la premiere periode, 
sur la base de la vitesse moyenne et de I'acce- 
leration calculees ; 

une unite d'entree qui recoit en entree un signal 
destine a commander une emission en sortie 35 
de resultats de calcul de la vitesse du vehicule ; 
une unite de mesure du temps ecoule destinee 
a mesurer un temps 6coule depuis le debut de 
I'entree des signaux impulsionnels de vitesse 
jusqu'a I'entree du signal destine a commander 40 
la sortie des resultats de calcul ; et 
une unite d'estimation de vitesse instantanee 
destinee a estimer une seconde vitesse instan- 
tanee du vehicule a un instant ou le signal des- 
tine a commander remission en sortie des re- 45 
sultats de calcul est recu en entree, sur la base 
du temps ecoule mesure par I'unite de mesure 
de temps ecoule, de la premiere vitesse instan- 
tanee calculee par I'unite de calcul de vitesse 
instantanee et de I'acceleration calculee par 50 
I'unite de calcul deceleration ; 
une unite de determination de collision qui emet 
en sortie un signal d'allumage lorsque la secon- 
de vitesse instantanee produite par I'unite de 
calcul de vitesse se trouve dans une plage de 55 
vitesse predeterminee ; et 
une unite de soulevement de capot destinee a 
soulever le capot en reponse a une emission 



en sortie du signal d'allumage. 



13 



EP 0 914 992 B1 





EP 0 914 992 B1 




b 



CO 



erf 


CO 




CO 




w 


\ 


o 


\ 


AM 


H 











a 



°oo 

<>.Q 
20*2 
OQO 

53 W 



CO 




CO 



CN 



w 

> 



QZ 

CO 00 

H 



o 

I 

w 
2« 

00 

1 

u 




15 



EP 0 914 992 B1 



CALCULATION OF 
VELOCITY 



FIG. 3 



V0=0 



S10 



START OF 
TIMER-COUNTING 
Tl 



-S20 



JUDGEMENT OF LOAD 
COND. AND ACCELERATION 



-S30 



START OF 
VELOCITY PULSE 
COUNTING 



-S40 



S130 



END OF Tl 
COUNT TIME Tb 
CAL. OF a , V2 



CAL. OF T3 
V0=V3 




S190 



S200 



16 



EP 0 914 992 B1 



FIG. 4 



START OF TIMER COUNTING 
JUDGEMENT OF LOAD CONDITION 



Tl 



VELOCITY PULSE 
SIGNAL 



VI 



T2 



START OF VELOCITY 
PULSE COUNTING 



VI 



T2 



T2 



FIG. 5 



DECELERATION (ACCELERATION) 
[km/h] ON LOAD CONDITIONS 

100 

80 



H 
U 

s 

> 




SNOW 0.4G 
WET 0.7G 
DRY 1G 



9 10 
(XlOmsec) 



17 



EP 0 914 992 B1 



FIG. 6 



START OF TIMER-COUNTING 
JUDGEMENT OF LOAD CONDITION 



START OF TIMER-COUNTING 
JUDGEMENT OF LOAD CONDITION 



VELOCITY PULSE 
SIGNAL 




START OF VELOCITY 
PULSE-COUNTING 

®V0>V7 



(DT2>Tc START OF 
VELOCITY 
PULSE-COUNTING 



FIG. 7 



VO 



I 
I 



VELOCITY PULSE 
SIGNAL 



V01 



> < 



V01 VI. 



T2 



V02 
t2 



V0> V7 



V8 
T8 



JUDGEMENT OF 
TIRE-LOCKING 



VI 
T2 



18 



EP 0 914 992 B1 



FIG. 8 



START OF TIMER-COUNTING 
JUDGEMENT OF LOAD CONDITION 



VO i 



VELOCITY PULSE 
SIGNAL 




START OF VELOCITY 
PULSE-COUNTING 
®V0>V7 



JUDGEMENT OF 
TIRE-LOCKING 



FIG. 9 



START OF TIMER-COUNTING 
JUDGEMENT OF LOAD CONDITION 



START OF TIMER-COUNTING 
JUDGEMENT OF LOAD CONDITION 



I 

I 

VELOCITY 
PULSE 
SIGNAL 



t 



VI 



T2 



Ta 



Tl=Tb 



VI 



T2 



->4- 



T2 



t 



START OF VELOCITY 
PULSE-COUNTING 



Tl 



T2 



19 



EP 0 914 992 B1 



FIG. 10 
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